Standard apparatus for determining permeability of rubber to gases two chambers; it is supported by a series of crossed wires in the form of a screen. A constant concentration of the gas whose permeability is to be measured is maintained in one chamber.
The gas which penetrates the exposed area of rubber passes into the other chamber, from which it is continuously removed by a stream of air or other gas and determined quantitatively.
Because of the common use of hydrogen in balloons, the permeability to hydrogen is the property most often determined in the case of balloon fabrics. For this reason, and because of the accuracy with which the permeability to hydrogen can be determined, the permeability to any other gas will be referred to its permeability to hydrogen as the standard of comparison.
Scientific Papers of the Bureau of Standards [Voi.i6 In determining the permeability to hydrogen a current of pm-e, dry hydrogen is passed over one side of the fabric and out through a water seal. Dry air under carefully regulated pressure is passed over the other side of the fabric through a drying tube d^and into one chamber of a gas interferometer, where the percentage of hydrogen in the air is determined optically. The gas then passes out through the drying tube d^, which prevents diffusion of water vapor into the interferometer, through the sattuator / filled with glass beads partly covered with water, and then through the wet meter m. The saturator is employed to prevent loss of water from the meter by evaporation into the gas which is being meas- Opposed to this latter view is the fact that as great and greater decreases in permeability are noted on exposed fabrics where there are relatively small changes in combined sulphur.
(See Fig. 3 and Table 4 .) The most striking change in exposed fabrics is the increase in acetone extract, which increase is a meastire of the resinification and oxidation of the rubber. It [Vci.i6 to hydrogen at 25°C of vulcanized rubber of the character described in Table 6 , as calculated from the graph of Fig. 8 In confirmation of this value, the permeability to air was determined directly by the same method used in the case of oxygen and nitrogen. The refractivity of the air which had diffused through the rubber was calculated from the composition as determined by typical analyses. The influence of any probable variation in composition is negligible. The results are given in Table 9 . Though the data are few in munber and not very concordant, the average ratio, 0.23, is in close agreement with the value (0.22) which was just calculated.
1" Loc. cit.
13 Phil., Mag., 49, p. 220; 1900. The results of a series of these tests are shown in Table   10 .
Each permeability value recorded in the table is the average of 3 to 6 separate observations on the same test piece. The methane in the gas was determined by combustion with oxygen. The density of the gas was then determined with the Edwards gas-density balance and the composition calculated on the assimiption that the residue was nitrogen and helium. . Washington, February 25, 1920. 
